Block of deltamethrin-modified sodium current in cultured mouse neuroblastoma cells: local anesthetics as potential antidotes.
Effects of local anesthetics and anticonvulsants on the pyrethroid-modified sodium current in cultured mouse neuroblastoma cells have been investigated using the suction pipette voltage clamp technique. In the presence of 10 microM of the pyrethroid deltamethrin the sodium current consists of an enhanced peak current during membrane depolarization and a slowly decaying, deltamethrin-induced tail current remaining after repolarization. At the onset of block the local anesthetics tetracaine, lidocaine and QX 314 reduced the deltamethrin-induced tail current more effectively than the peak current. Lidocaine, but not phenytoin, caused a time-dependent block of tail currents evoked by membrane depolarizations lasting 10-1000 ms. Both lidocaine- and phenytoin-induced blocks were independent of the membrane potential during the tail current. The anticonvulsants phenytoin, phenobarbital and valproate blocked the tail and the peak sodium current to the same extent, but diazepam, mephenesin and urethane blocked the peak current more effectively. Vitamin E, which suppresses pyrethroid-induced paresthesia of the skin, had no effect on the voltage-dependent sodium current. It is concluded that indirect effects of anticonvulsants on pyrethroid-induced toxic symptoms predominate, whereas local anesthetics preferentially block the pyrethroid-induced tail current. Therefore, local anesthetics are potentially useful pyrethroid antidotes.